بررسی کارایی فیلتر کربن فعال اشباع شده با باکتری¬های هتروتروف در حذف کلرواستیک اسیدها از محیطهای آبی: مطالعه موردی آب سدبافت by Safa, Farzaneh
 
 
  
  دا஺ه ﻋ࢖ﻮم ﭘﺰﺷਔﯽ ໊ඟﻣﺎن
 داﻧﺸﻜﺪه ﺑﻬﺪاﺷﺖ                            
  ﻋﺎﻟﻲ ﺑﻬﺪاﺷﺖ ﻋﻤﻮﻣﻲ ﮔﺮاﻳﺶ ﺑﻬﺪاﺷﺖ ﻣﺤﻴﻂ هﻧﺎﻣﻪ ﺟﻬﺖ اﺧﺬ دورﭘﺎﻳﺎن 
  
  ﻋﻨﻮان:
ﻫﺘﺮوﺗﺮوف در ﺣﺬف  ﻫﺎيﺑﺎﻛﺘﺮيﺑﺮرﺳﻲ ﻛﺎراﻳﻲ ﻓﻴﻠﺘﺮ ﻛﺮﺑﻦ ﻓﻌﺎل اﺷﺒﺎع ﺷﺪه ﺑﺎ 
  ﺳﺪﺑﺎﻓﺖ آب ﻣﻮردي ﻪاﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ از ﻣﺤﻴﻄﻬﺎي آﺑﻲ: ﻣﻄﺎﻟﻌوﻛﻠﺮ
  
  ﺗﻮﺳﻂ: ﻓﺮزاﻧﻪ ﺻﻔﺎ
  اﺳﺘﺎدراﻫﻨﻤﺎ اول: دﻛﺘﺮ ﻣﺤﻤﺪ ﻣﻠﻜﻮﺗﻴﺎن
  اﻣﻴﻦ آﻳﺖ اﻟﻬﻲ ﻣﻮﺳﻮيﺳﻴﺪ اﺳﺘﺎد راﻫﻨﻤﺎ دوم: دﻛﺘﺮ
  6931- 7931ﺳﺎل ﺗﺤﺼﻴﻠﻲ:
  
 
 
  ﭼﻜﻴﺪه
  1
ﻣﻮاد ﻫﻴﻮﻣﻴﻜﻲ ﻣﻬﻤﺘﺮﻳﻦ ﺑﺨﺶ از ﻣﻮاد آﻟﻲ ﻃﺒﻴﻌﻲ را در آب ﻫﺎي ﺧﺎم ﺗﺸﻜﻴﻞ ﻣﻴﺪﻫﻨﺪ. اﻳﻦ ﻣﻮاد  :ﻫﺪفﻣﻘﺪﻣﻪ و 
دﻫﺪ. در آب ﺷﺮب ﺑﺎ ﻛﻠﺮ واﻛﻨﺶ داده و ﺗﺮﻛﻴﺒﺎت ﺳﺮﻃﺎﻧﺰا از ﺟﻤﻠﻪ  ﺗﺮي ﻫﺎﻟﻮ ﻣﺘﺎﻧﻬﺎ و ﻫﺎﻟﻮاﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ را ﺗﺸﻜﻴﻞ ﻣﻲ
ﺑﻴﻮﻓﻴﻠﺘﺮاﺳﻴﻮن ﻳﻚ ﻓﺮآﻳﻨﺪ ﻣﻮﺛﺮ ﺑﺮاي ﺳﺖ. ﺑﻬﻤﻴﻦ دﻟﻴﻞ روﺷﻬﺎي ﺣﺬف اﻳﻦ ﻣﻮاد از آب ﺑﺴﻴﺎر ﻣﻮرد ﺗﻮﺟﻪ ﻗﺮار ﮔﺮﻓﺘﻪ ا
  .ﺑﺎﺷﺪﻣﻲﺣﺬف ﻣﻮاد آﻟﻲ ﻗﺎﺑﻞ ﺗﺠﺰﻳﻪ و ﺗﺠﺰﻳﻪ ﭘﺬﻳﺮ از آب 
( در ﻣﺮﻛﺰ ﺗﺤﻘﻴﻘﺎت 69ﻣﺎﻫﻪ)ﻓﺮوردﻳﻦ ﻟﻐﺎﻳﺖ آذر ﻣﺎه  9در ﺑﺎزه زﻣﺎﻧﻲ ﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﻲ اﺳﺖ ﻛﻪ  :ﻣﻮاد و روﺷﻬﺎ
ﻛﺮﺑﻦ ﻓﻌﺎل آﻣﺎده ﺳﺎزي و از آب ﺗﺼﻔﻴﻪ ﺧﺎﻧﻪ ﻫﺎي ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪاﺷﺖ ﻣﺤﻴﻂ اﻧﺠﺎم ﺷﺪ. در اﺑﺘﺪا ﭘﺎﻳﻠﻮت ﻣﻮرد ﻧﻴﺎز ﺑﺎ ﮔﺮاﻧﻮل
ﻫﺘﺮوﺗﺮوف اﺷﺒﺎع ﮔﺮدﻳﺪ. ﺳﭙﺲ ﻣﺤﻠﻮل ﺳﻨﺘﺘﻴﻚ ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ)ﻣﻮﻧﻮ،  ﻫﺎي¬ﺑﺎﻛﺘﺮيﺷﻬﺮ ﺑﺎﻓﺖ )ﻗﺒﻞ از ﻛﻠﺮزﻧﻲ( ﺑﺎ 
دﻗﻴﻘﻪ از ﭘﺎﻳﻠﻮت ﻋﺒﻮر  03و  02، 01ﻫﺎي ﻣﻴﻜﺮوﮔﺮم در ﻟﻴﺘﺮ  ﺗﻬﻴﻪ و در زﻣﺎن 003و  002، 001ﻫﺎي دي و ﺗﺮي( ﺑﺎ ﻏﻠﻈﺖ
و درﺻﺪ ﺣﺬف ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ ﻣﺤﺎﺳﺒﻪ ﮔﺮدﻳﺪ. آزﻣﺎﻳﺸﺎت ﺑﺎ ﻧﻤﻮﻧﻪ واﻗﻌﻲ آب ﺳﺪ ﺑﺎﻓﺖ ﻛﻪ ﺑﻪ آن ﻏﻠﻈﺖ داده ﺷﺪ 
ﻣﻴﺰان ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ ﺑﺎ  ﻣﺸﺨﺼﻲ از ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ اﺿﺎﻓﻪ ﺷﺪه ﺑﻮد ﺗﻜﺮار و راﻧﺪﻣﺎن ﺣﺬف ﻣﺤﺎﺳﺒﻪ ﮔﺮدﻳﺪ.
 SSPS. ﺑﺮاي ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ داده ﻫﺎ از ﻧﺮم اﻓﺰار اﺳﺘﻔﺎده از دﺳﺘﮕﺎه ﻛﺮوﻣﺎﺗﻮﮔﺮاﻓﻲ ﻣﺎﻳﻊ ﺑﺎ ﻛﺎرآﻳﻲ ﺑﺎﻻ اﻧﺪازه ﮔﻴﺮي ﺷﺪ
  اﺳﺘﻔﺎده ﺷﺪ. tset -t و آزﻣﻮن آﻣﺎري  02ﻧﺴﺨﻪ 
ﮔﺮم در ﻟﻴﺘﺮ ﻜﺮوﻣﻴ 003و  002، 001ﻫﺎي از ﻣﺤﻠﻮل ﺳﻨﺘﺘﻴﻚ ﺑﺎ ﻏﻠﻈﺖﺣﺬف ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ  راﻧﺪﻣﺎن: ﻳﺎﻓﺘﻪ ﻫﺎ
درﺻﺪ ﺣﺎﺻﻞ ﺷﺪ.  32/79و  52/58 ،24/15دﻗﻴﻘﻪ ﺑﻪ ﺗﺮﺗﻴﺐ  03و  02، 01ﺑﻌﺪ از ﻣﺪت زﻣﺎن  ﭘﺎﻳﻠﻮتﺑﺎ اﺳﺘﻔﺎده از 
ﻫﻤﭽﻨﻴﻦ ﺑﻴﺸﺘﺮﻳﻦ ﻣﻴﺰان ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ در ﺧﺮوﺟﻲ ﺗﺼﻔﻴﻪ ﺧﺎﻧﻪ ﺑﺎﻓﺖ در ﻣﺎﻫﻬﺎي ﺗﻴﺮ، ﻣﺮداد و ﺷﻬﺮﻳﻮر ﺑﺪﺳﺖ آﻣﺪ. 
ﮔﺮم در ﻟﻴﺘﺮ ﺑﺎ اﺳﺘﻔﺎده از ﻜﺮوﻣﻴ 003و  002، 001ﻫﺎي از ﻣﺤﻠﻮل ﺷﺒﻪ واﻗﻌﻲ ﺑﺎ ﻏﻠﻈﺖﺣﺬف ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ  راﻧﺪﻣﺎن
  درﺻﺪ ﺣﺎﺻﻞ ﺷﺪ.  22/58و  52/58 ،24/51دﻗﻴﻘﻪ ﺑﻪ ﺗﺮﺗﻴﺐ  03و  02، 01ﻣﺪت زﻣﺎن ﺑﻌﺪ از  ﭘﺎﻳﻠﻮت
، ﺑﻪ زﻣﺎن ﻣﺎﻧﺪ ﭘﺎﻳﻠﻮتﻮل ﺳﻨﺘﺘﻴﻚ ﺑﺎ اﺳﺘﻔﺎده از ﻠﺣﺬف ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ از ﻣﺤ راﻧﺪﻣﺎن ﻧﺘﻴﺠﻪ ﮔﻴﺮي:ﺑﺤﺚ و 
ﺗﺼﻔﻴﻪ ﺧﺎﻧﻪ ﺑﺎﻓﺖ دارد. ﻣﻴﺰان ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ در آب ﺧﺮوﺟﻲ ﺑﺴﺘﮕﻲ و ﺣﺠﻢ ﺑﺴﺘﺮ ﻏﻠﻈﺖ اوﻟﻴﻪ ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ 
ﺷﺒﻪ ﻣﺤﻠﻮل ﻣﺤﻠﻮل ﺳﻨﺘﺘﻴﻚ و راﻧﺪﻣﺎن ﺣﺬف ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ از ﻣﻘﺎﻳﺴﻪ ﻫﻤﭽﻨﻴﻦ ﻣﻠﻲ ﺑﻮد.  ﻛﻤﺘﺮ از ﺣﺪ اﺳﺘﺎﻧﺪارد
   داد.واﻗﻌﻲ ﻋﺪم ﺗﺪاﺧﻞ ﻋﻮاﻣﻞ ﻣﺪاﺧﻠﻪ ﮔﺮ را در ﺣﺬف ﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ ﻧﺸﺎن 
  ﺣﺬفﻫﺘﺮوﺗﺮوف،  ﻫﺎيﺑﺎﻛﺘﺮيﻛﻠﺮواﺳﺘﻴﻚ اﺳﻴﺪﻫﺎ،  ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
 
 
1  
Assessing the performance of activated carbon filter saturated with 
heterotrophic bacteria in removal of choloroacetic acid from aquatic 
environments: a case study of Baft dam water 
Abstract 
Introduction: Humic material forms the most important part of natural organic matter in raw 
water. These substances react with chlorine in drinking water and form cancerous compounds 
such as trihalomethanes and halostasis acids. In this study, the active carbon filter saturated 
with heterotrophic bacteria was studied to reduce the chloroacetate levels of acids in refined 
drinking water. 
Methods: An experimental study was conducted at the Environmental Health Engineering 
Research Center in the 9 month period (April to December 1996). Initially, the required pilot 
was prepared with active carbon granules and saturated with heterotrophic bacteria from the 
water purifier of the tissue town (before chlorination). Then, the synthetic solution of 
chloroacids (mono, di and tertio) was prepared at concentrations of 100, 200 and 300 μg / L, and 
passed through the pilot, at 10, 20 and 30 minutes, and the chloroacetate removal percentage 
was calculated. Experiments with the actual water sample of the dam were added to which a 
certain concentration of chloroacids was added, repetition and removal efficiency were 
calculated. Chloroacetic acid levels were measured using a high performance liquid 
chromatography apparatus. Data were analyzed using SPSS software version 20 and T-test. 
Results: The efficiency of removal of chloroacids from a synthetic solution with 
concentrations of 100, 200 and 300 μg / L using a pilot after 10, 20 and 30 minutes was 42,51, 25,85 
and 23,97% respectively. Chloroacetic acid was also found in the output of tissue treatment in 
July, August and September. The efficiency of removing chloroacids from the real pseudo-
soluble solution at concentrations of 100, 200 and 300 μg / L using the pilot after 10, 20 and 30 
minutes was 42,15, 25,85 and 22,85% respectively. 
Discussion and Conclusion: The efficiency of removing chloroacids from synthetic solution 
depends on the time to stay, the initial concentration of chloroacids and the volume of the bed. 
Chloroacetic acid levels in the water outlet of the tissue treatment plant were below the 
national standard. Also, the comparison of the efficiency of removing chloroacidic acids from 
synthetic solution and pseudo-true solution showed a lack of interference of interfering factors 
in the removal of chloroacidic acids. 
Key words: Chloroacetic Acids, Heterotrophic Bacteria, Removal 
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